Introduction
Symptomatic atrial tachyarrhythmia (AT) after heart transplantation occurs in nearly 10% of orthotopic heart transplant recipients, with atrial flutter (AFL) being the most common. 1 Case reports have described adult transplant recipients presenting with multiple ATs in the donor as well as native atria. 2, 3 However, there have been no reports of heart transplant recipients with biatrial anastomosis whose donor atria were in normal sinus rhythm while the native atria were in AT. We present our findings in a 19-year-old heart transplant recipient who underwent electrophysiology study and whose native atrium was found to be in atrial tachycardia while donor atrium was in normal sinus rhythm with normal 1:1 atrioventricular (AV) conduction.
Case report
A 19-year-old male subject with a history of hypoplastic left heart syndrome previously underwent orthotopic heart transplant with biatrial anastomosis on day of life 5. He experienced a syncopal episode while exercising. He had a normal echocardiogram with normal systolic function (unchanged from previous studies), electrocardiogram with normal sinus rhythm with right bundle branch block, and normal exercise stress test. He underwent electrophysiology study to evaluate for potential arrhythmias.
Transvenous quadripolar catheters were positioned in the high right atrium (HRA) and right ventricle with an esophageal lead positioned for left atrial recording. At baseline, the HRA signals showed 2 distinct atrial rhythms based on atrial electrogram morphology: the first with atrial tachycardia with an atrial cycle length (CL) of 220 ms and the second with an atrial CL of 900 ms. The ventricular rate was regular with a CL of 900 ms, which appeared to demonstrate 1:1 AV conduction with the second atrial rhythm.
Given the patient's history of a biatrial anastomosis, we hypothesized that the patient's native atrium was in a regular atrial tachycardia (CL 220 ms) while donor heart was in normal sinus rhythm (CL 900 ms) with 1:1 AV conduction. To demonstrate this, the HRA catheter was repositioned into the donor atrium and atrial electrogram tracings revealed atrial tachycardia at CL 220 ms. Simultaneous fluoroscopy images were recorded confirming catheter location in the native right atrium and donor ventricle ( Figure 1 ). The HRA catheter was then repositioned into the donor right atrium, near the tricuspid valve annulus, and demonstrated atrial CL of 900 ms ( Figure 1 ). Atrial overdrive pacing at this site demonstrated 1:1 AV conduction with a Wenckebach CL of 400 ms. Overdrive pacing of the donor atrium did not disrupt native atrial tachycardia CL, suggesting unidirectional block ( Figure 2 ). No atrial pacing was performed in the native atrium. At this juncture, the electrophysiology study was concluded. The patient was ultimately discharged home with no conclusive etiology for his syncope. After 1 year of follow-up, the patient has not had further syncopal events and has no complaints of palpitations or dizziness, despite remaining physically active ( Figure 3 ).
Discussion
Atrial arrhythmias in post-heart transplant recipients has been well described in the literature. 1, 4, 5 There are case reports of adult biatrial anastomosis heart transplant recipients who have presented with arrhythmias leading to findings of multiple atrial arrhythmias in both donor and native atria. 2, 3 The proposed mechanism of atrial arrhythmias in these patients is that the suture lines may constitute electrical lines of conduction block that facilitate incisional atrial arrhythmias and the remnant native atrium introduces a region of scarring that may play a role in the development of atrial arrhythmias. 6 Atrial arrhythmias, particularly AFL, can be an indication of graft dysfunction, including either cellular or humoral rejection, or transplant-related coronary vasculopathy. 4 This was not the case for our patient, who presented 19 years after orthotopic heart transplant, particularly since the arrhythmia was present in the nontransplanted tissue.
To our knowledge, this is the only report of a pediatric heart transplant patient whose donor heart was in normal sinus rhythm with normal 1:1 AV conduction while the native atrium was in atrial tachycardia. We were not only able to demonstrate these different distinct rhythms but also able to demonstrate that in the setting of this patient's anatomy of the biatrial anastomosis, there was electrical disconnection between the native and donor atria. Thus there was no treatment or ablation indicated for this patient, who has since been asymptomatic with an unchanged electrocardiogram ( Figure 3 ) and without subsequent episodes of syncope.
Symptomatic atrial arrhythmias in heart transplant recipients, as well as successful radiofrequency ablation, have been described. 4, 7, 8 Three-dimensional electroanatomic mapping has been utilized to elucidate the mechanism of AFL in these patients. 2, 3 In one study, ablation in the native atrium was not performed because of electrical conduction block between the donor atrium and residual recipient atrial tissue, 3 which was also observed in this case. There have been no previous studies that demonstrated the native atrium in AFL while the donor heart is in normal sinus rhythm. 
KEY TEACHING POINTS
Atrial arrhythmias can occur in heart transplant recipients with biatrial anastomosis.
In heart transplant recipients with biatrial anastomosis, the native atrium is usually electrically dissociated from the donor atrium. In this case, the donor atrium was in normal sinus rhythm with normal atrioventricular conduction while the native atrium was in atrial flutter. Radiofrequency ablation is not indicated in these patients.
Three-dimensional electroanatomic mapping may be useful in elucidating the mechanism of atrial arrhythmias in post-heart transplant patients with biatrial anastomosis.
The reestablishment of electrical conduction between donor and native atria has been described in patients after orthotopic heart transplantation, occurring in r10% of patients after heart transplantation. 1, 9 Many reentrant ATs in this population involve the surgical suture lines of the atrio-atrial anastomosis. This would seem unlikely in our patient, 19 years post-transplant, as the electrical reconnection between native and donor atria would have been apparent during electrophysiology study. In symptomatic patients, these circuits have been effectively treated with radiofrequency catheter ablation.
Conclusion
This is a case of a pediatric heart transplant recipient who underwent biatrial anastomosis in whom the native atrium was in atrial tachycardia while donor atrium was in normal sinus rhythm with normal AV conduction. Radiofrequency ablation was not indicated, as there was electrical conduction block and the atrial tachycardia in the native atrium was not hemodynamically relevant. Further studies, especially with the use of electroanatomic mapping, may be indicated to further elucidate the mechanism of atrial arrhythmias in some post-heart transplant patients with biatrial anastomosis. 
